Salinity is a major problem in agriculture because it can alter the metabolism of plants and affect crop yield. This study aimed to evaluate the effect of NaCl on growth, key antioxidants and changes in the expression of genes encoding antioxidant enzymes. Two popcorn genotypes, IAC125 and UFMV2, experienced reduction in growth as the salt concentration increased. Increase in chlorophyll content and damage to the plasma membrane was observed. Consequently, changes in osmotic activity led to reduced water content in the leaves. Increased concentration of salt increased the activity of antioxidant enzymes like superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX) in two popcorn genotypes but maximum activity was observed in the IAC125 genotype. Such enzymatic activities occur in order to maintain the levels of lipid peroxidation under salt stress, indicating that this genotype is tolerant to salinity conditions. The ZmAPX, ZmCAT, ZmSOD (Cu/Zn) and ZmSOD (Mn) genes increased their expression as salinity increased. The ZmSOD (Fe) gene was highly regulated in the IAC125 genotype under salt stress, but low regulation was observed in the UFM2 genotype, regardless of the salt concentration. The enhancement in tolerance against salt stress indicates that the genes involved in the antioxidative process are triggered by oxidative stress induced by abiotic stresses. These results showed that the popcorn varieties have different levels of salt tolerance due to the differential expression pattern of the antioxidant genes. The up-regulation of antioxidant enzymatic activity could lead to increased scavenging of excessive free radicals and reduce oxidative stress.
Introduction
Salt stress is considered one of the most-limiting abiotic factors in agriculture. It significantly impacts plant development, reduces seed germination, root length, plant height and fruit production (Liang et al., 2014; Qadir et al., 2014; Munns and Gilliham, 2015) . While there are many naturally saline areas, salinity can also be a consequence of inappropriate irrigation, inadequate fertilization, and deforestation practices (Carvalho et al., 2012; Silva et al., 2014) . Under environmental stress, plant behavior varies depending on ionic and osmotic impact on nutrient uptake and metabolism. Such effects can be negative to the point of modifying cell metabolism and cell elongation, leading to plant death (Freitas et al., 2014) . Each species has a level of salt tolerance, which is defined based on the tolerance to salt level, genotype, and stress intensity (Sá et al., 2013; Brito et al., 2014; Oliveira et al., 2015) . Stress conditions lead to the increased production of reactive oxygen species (ROS) such as superoxide (O 2 • ), hydrogen peroxide (H 2 O 2 ) and hydroxyl radical ( • OH), which are spin-off of the redox metabolism of plant cells that react with biological molecules, causing irreversible damage (Gill and Tuteja, 2010; Barbosa et al., 2014; Choudhury et al., 2017) . However, plants activate an antioxidant system to prevent damages from such deleterious effects by removing or degrading free radicals and avoiding cell damages (Serkedjieva, 2011) . Among the antioxidant enzymes, the superoxide dismutase (SOD; EC 1.15.1.1) is responsible for the conversion of superoxide to peroxide radical. The SODs are classified based on the metal present in the catalytic site, i.e., SOD (Cu/Zn) is in the cytosol and chloroplasts, SOD (Mn) in the mitochondrial matrix and peroxisomes and SOD (Fe) in the chloroplasts (Fernandez-Ocana et al., 2011) . The catalase (CAT; EC 1.11.1.6) converts hydrogen peroxide to water, while the ascorbate peroxidase (APX; EC 1.11.1.11) also catalyzes the conversion of hydrogen peroxide to water (Demidchik, 2015) . Antioxidant enzymes participate in important signaling pathways in response to stress conditions, as well as in gene regulation. They are involved in metabolism and signal transduction pathways, and act as 'signaling molecules' or 'secondary messengers' (Barbosa et al., 2014) . The major ROS-producing sites, for example, during abiotic stresses are the chloroplast, mitochondria, peroxisome and apoplast (Dietz et al., 2016; Huang et al., 2016; Kerchev et al., 2016; Rodriguez-Serrano et al., 2016; Takagi et al., 2016) . Antioxidant enzymes are encoded by multiple genes (Vighi et al., 2017) . In Oryza sativa, eight genes are described for the SOD enzyme, which were classified based on the associated cofactor (copper/zinc, manganese, and iron) and the location in the cell compartment (Gill and Tuteja, 2010) . CAT has three different isoforms while APX has eight genes with two cytosolic, one mitochondrial, two peroxisomal, and four in the chloroplasts (Teixeira et al., , 2006 . In Hordeum vulgare two CAT isoforms exist (Skadsen et al., 1995) and in Zea mays three isoforms (Cat1, Cat2, and Cat3) exist (Guan and Scandalios, 1995) .
In corn, specifically popcorn (Zea mays everta) has a differentiated market price (Oliveira et al., 2016) . Although this crop is profitable and valued in Brazil (Moterle et al., 2012; Ribeiro et al., 2012; Vittorazzi et al., 2013) , further studies are necessary to understand the effects of abiotic stress on popcorn growth and production. Some authors (Oliveira et al., 2016; Zhu et al., 2015) have reported a reduction in growth parameters and changes in physiology of popcorn seedlings in response to salt stress and flooding. Thus, studying the gene regulatory mechanisms of antioxidant enzymes opens a new line of research, considering that no such prior work on popcorn exists. This study aimed at evaluating the regulation of genes encoding SOD, CAT and APX antioxidant enzymes and the ROS production in two popcorn genotypes subjected to different salinity levels.
Results
To understand better the plant responses to salt stress, we subjected two distinct genotypes of popcorn to different concentrations of salt. We observed that shoot height (SH), shoot fresh mass (SFM) and catalase activity (CAT) were the variables most significantly responsive (p <0.05) to salt stress in both concentrations and genotypes. Only the relative water content (RWC) was similar in all cases. Water activity (a W ) was statistically different for salt concentration and membrane plasma damage (DM) in both genotypes. Analyses of SFM, APX and SOD activities revealed significant differences in the concentration × genotype interaction (Table 1) .
Biomass
Plant growth decreased in both genotypes as the salt concentration increased. The SH of the UFVM2 genotype had a 41.6% reduction at the highest concentration of NaCl when compared with that of the control. The SFM of the IAC125 genotype decreased as salt concentration increased. The chlorophyll index (CI) of the UFVM2 genotype was the highest ( Table 2 ). The water activity (a w ) of the UFVM2 genotype reduced only when treated with 200 mM NaCl (Table 3 ). Maximum electrolyte leakage was observed in both genotypes when treated with 200 mM NaCl, indicating maximum plasma membrane damage when compared with that of the control (Table 3) .
Enzymatic antioxidants
The SOD, CAT and APX enzyme activities in UFVM2 genotype increased when the plants were submitted to salt stress. The highest activities were found at 100 and 200 mM NaCl concentrations. The genotype IAC125 recorded the highest enzyme activity when treated with 100 and 200 mM NaCl, except for CAT with high activity at 200 mM NaCl. In the control conditions (0 mM) SOD, CAT and APX enzyme activity in UFVM2 genotype was at the highest than IAC125 genotype. These data indicated that the IAC125 genotype was more responsive to salt stress, and mainly for SOD, CAT and APX activities that are associated with maintaining the levels of lipid peroxidation under salt stress, offering a greater tolerance to the genotypes in saline soils ( Figure 1 ).
Transcript levels of the antioxidants genes in leaves under salt stress
The transcript levels of the corresponding genes were measured to understand gene regulation of the antioxidant enzymes (SOD, CAT and APX) under salt stress ( Figure 2 ). The ZmAPX gene was found to have low expression in the IAC125 genotype despite subjecting to different NaCl concentrations. However, in the UFMV2 genotype, the same gene had higher expression levels, mainly when treated with 200 mM NaCl. The ZmCAT gene was expressed at high levels with compared with that of the control. The greatest accumulation of transcripts occurred when treated with 100 and 200 mM NaCl in the IAC125 and UFMV2 genotypes, respectively ( Figure 2 ). Three different gene isoforms were monitored for SOD. The ZmSOD (Fe) gene had higher expression levels in the leaves of IAC125 under control conditions, in comparison to the treatment with 200 mM NaCl. Unlike UFVM2, the ZmSOD (Fe) gene had low levels of expression upon exposure to stress. The transcripts of ZmSOD (Mn) and ZmSOD (Cu/Zn) were abundant and accumulated as stress levels increased (Figs. 2A and 2B) . Principal component analysis (PCA) allowed the evaluation of all variables in the genotypes (Figure 3 ). The PCA for A and B had a total variance of 100%, while those for C and D had variances of 99.91 and 99.25%, in which the components PC1 and PC2 could account for 99.46 and 0.45% ( Fig. 3C ) and 93.16 and 6.09% (Fig. 3D ) of the total variance, respectively. The analysis identified three distinct groups, and the SOD enzyme activity was similar in both the genotypes (Figs. 3A and B) . SOD activity levels were more evident at 100 mM NaCl, but the ZmSOD (Fe) expression decreased at 200 mM NaCl. The ZmSOD (Cu/Zn) and ZmSOD (Fe) expression did not change due to salt stress (Figs. 3A and 3C). The decrease in APX activity was less pronounced than its gene expression and the inverse was true for CAT.
Discussion
The salt stress induced seemed to affect plant development by decreasing the biomass and plant growth. These responses can be explained by two major findings: first, under salinity conditions, plants reduce water uptake. Second, the Na + and Cl accumulated in the foliar tissue could cause closure of the stomata. This could impair photosynthesis, result in less CO 2 assimilation and nutrient uptake, and therefore, reduce biomass accumulation (Jouyban, 2012; Munns and Gilliham, 2015; AbdElgawad et al., 2016) . In addition, when high salt levels are absorbed by plants, the amounts exceed the capacity of the cell vacuole compartment, thereby filling the cytoplasm and inhibiting the enzymatic activities in diverse metabolic pathways (Willadino et al., 1996; Prisco and Gomes Filho, 2010) . Oliveira et al. (2016) also observed reduced growth of Zea mays L. var. everta when cultivated under salinity conditions, and thus corroborating our results. The concentration of 200 mM NaCl has been commonly used for plant salt tolerance evaluations (Wu et al., 2013; Kumar et al., 2017) . Water activity and relative water content, which represents the available water in the leaf were altered by salinity. This was clear when we compared the control to the 200 mM NaCl treatment. Water uptake is also impaired by excessive ion flow. According to Willadino and Camara (2010) , leaves are more vulnerable to Na + and Cl flows than the root because the accumulated ions are transported via xylem for storage in the leaves as water gets evaporated. This may explain the increase in electrolyte content as stress intensifies and damages the plasma membrane. It is known that the greater the electrolytic leakage, the greater the damage to the plasma membrane. Alterations in the relative water content and plasma membrane integrity are the first signals of response to salt stress. When plants are exposed to high salinity conditions, water stress occurs (Akrami and Arzani, 2018) . In our studies, we observed contrasting results on chlorophyll index in relation to literature. A reduced chlorophyll index in plants under salinity conditions has been reported (Karlidag et al., 2009; Willadino et al., 2011; Amirjani, 2011) . The amount of pigment varies with salt stress depending on the species and genotype. In this study, the chlorophyll index increased with salt stress (100 mM and 200 mM NaCl) when compared with that of the control (Table 3) . Pandolfi et al. (2012) suggested that stress could trigger a sequence of physiological alterations that enable plants to tolerate salt stress. As observed in this study, the chlorophyll content increased in plants subjected to salt stress, probably to preserve the proper functioning of the photosynthetic system. Biosynthesis of chlorophyll and carotenoids will increase under conditions of moderate salt stress (Shah et al, 2017) . In addition, our results probably indicate some salinity tolerance in the genotypes studied since the increased chlorophyll content is probably a biochemical indicator of plant tolerance to salinity (Ashraf and Harris, 2013; Akrami and Arzani, 2018) . Plants possess protective mechanisms to eliminate the excess ROS (Choudhury et al., 2017) , including the enzymatic action of superoxide dismutase (SOD, EC 1.15.1.1), catalase (CAT; EC 1.11.1.6), ascorbate peroxidase (APX; EC 1.11.1.11), monodehydroascorbate reductase (MDHAR; EC 1.6.5.4), dehydroascorbate reductase (DHAR; EC 1.15.1.1), glutathione reductase (GR; EC 1.6.4.2); and non-enzymatic action such as ascorbate-ASA, glutathione-GSH, αtocopherol and flavanols. Plants have developed enzymatic mechanisms to neutralize toxic effects of the formation of ROS (Shapiguzov et al., 2012; Barbosa et al., 2014 ). This defense system occurs in the form of enzyme synthesis to remove or degrade free-radicals to minimize cell damage (Serkedjieva, 2011) . Relief from oxidative stress is usually attributed to increased enzymatic activities and the formation of ROS, which are eliminated under stress conditions (Foyer and Noctor, 2005) . Thus, the production of ROS is typically analyzed and compared at toxic and nontoxic levels, being used as a signaling molecule of stress (Barbosa et al., 2014) . It is important to note that O 2˙, H 2 O 2 and ˙OH are produced in many sub-cellular compartments (Waszczak et al., 2018) . The production of ROS is closely related to the stress condition causing membrane damage and electrolytes leakage (Kumar et al., 2015) . In this study, salinity led to increased production of O 2˙, H 2 O 2 and ˙OH in the foliar tissues of popcorn plants and corroborating the results of Azevedo Neto et al. (2006) . The authors verified that SOD activity increased with salinity in corn genotypes and that CAT and APX activities were higher in the genotype tolerant to NaCl. Willadino et al. (2011) also reported an increased activity of APX and CAT in sugarcane (Saccharum officinarum L.) subjected to up to 100 mM NaCl, but this enzymatic activity decreased at higher concentrations. Plant response to salt stress results from a sequence of biochemical events and gene expression, provoking modifications in transcription factors (Farooq et al., 2016) . The presence of external Na + increases the Ca 2+ free-content in the cytosol, which modulates the activity of proteins that depend on this ion. Therefore, the signal transduction of the ionic saline stress promotes modulation of the expression of genes related to activities of carrier proteins involved in the removal of Na + from the cytosol (Zhu, 2003) . It should be emphasized that salinity tolerance can trigger and/or alter the mechanism and expression of several genes, which are divided into different functional groups responsible for minimizing the effects of salinity (Munns and Gilliham, 2015) . The regulation of the gene expression of antioxidant enzymes increased the transcription under salt stress. The expression of ZmSOD (Fe) and ZmSOD (Mn) genes were altered at the highest salt concentration in the IAC125 genotype. However, in the UFVM2 genotype only the ZmSOD (Fe) gene remained unchanged and did not alter the expression even under stress. Roy et al. (2014) reported that ) to saline stress caused by different concentrations of NaCl.
1 Mean values followed by uppercase show significant differences among the salt concentrations in the same column. Mean values followed by lowercase show significant differences among the genotypes within the same line as depicted by Tukey test (p≤0.05). the super expression of genes involved in the ROS removal diminished cell damages, helped the maintenance of photosynthetic energy and improved root growth in saline conditions. According to Silveira et al. (2010) , plants subjected to excessive salt concentrations activate biochemical reactions of perception and expression of genes that are linked to stress-moderation factors. It is important to note that gene expression is a cumulative result of all genes in different compartments and isoforms that encode the same enzyme (Ara et al., 2013) . This is the reason why some genes did not correspond to the enzyme activity, as observed for ZmAPX in the IAC125 genotype and ZmSOD (Fe) in the UFVM2 genotype. The mechanisms that regulate the expression and activity of different antioxidant genes are complex and respond differently to environmental signals. Fortes and Gallusci (2017) suggested that external stimulus such as salt stress can induce dynamic changes that eventually increase the phenotypic plasticity of plants. Some studies demonstrate the association between DNA methylation and stress tolerance by observing the difference in DNA methylation between contrasting genotypes (Ferreira et al., 2015; Garg et al., 2015) . Other studies reported that epigenetic variations between two genotypes are common (Karan et al., 2012; Garg et al., 2015; Wang et al., 2016) . However, environmental stresses can significantly reduce crop yields, depending on the severity of the stress, duration as well as on the physiological phase and genetic and epigenetic characteristics of the plant experiencing the stress (Formentin et al., 2018; Ferrer et al., 2018) . Genetic and epigenetic analysis conducted by Kumar et al. (2017) in wheat indicate that these mechanisms are associated with different responses of the genotypes cultivated under saline conditions. Our data presents emerging evidence that suggest the role of redox mechanisms in the epigenetic control of gene expression in the IAC125 genotype, which seems to imply hereditary characteristics of plant stress tolerance. Therefore, this study forms the basis for future work on the expression of genes related to antioxidant enzymes in A B C D popcorn, and it is important to investigate which transcription factors influence the activation or repression of gene expression in response to saline stress.
Materials and methods

Plant material
Three seeds of the IAC125 and Barão Viçosa (UFVM2) genotypes were sown in 500 mL pots containing commercial substrate (Carolina Padrão ® ). Thinning was done on the 7day' old seedlings, to leave only one plant per pot. The experiment (n = 10) was conducted in a growth chamber maintained at 25 ± 2C, with lighting at 200-250 µmol m -2 s -1 , 60 ± 5% relative humidity and 16 h-light/8 h-dark photoperiod. Seedlings were irrigated daily with sodium chloride solution (0, 100 and 200 mM NaCl) and every three days with Hoagland solution (Hoagland and Arnon, 1950) . The plant material was sampled after subjecting the plants to 15 days of stress and stored at -80C in ultra-freezer until analysis.
Biomass
Shoot fresh mass and height: Plant shoot height (SH) (cm) was measured using a tape, and the height was calculated from the base of the plant to the apex. The shoot fresh mass (SFM) (g) was determined by weighing the samples in an analytical balance.
Physiological analysis
Total chlorophyll content: The middle third leaves were sampled, and total chlorophyll content was measured in ten biological replications for each treatment using the ClorofiLOG ® chlorophyll meter (Model CFL 1030), according to the manufacturer's instructions (Falker   ®   ) . Relative water content: The relative water content (RWC, %) was obtained from five leaves taken from the middle third portion and from three biological replications for each treatment and following Rouached et al. (2013) . The RWC was calculated using the following equation (Schonfeld et al., 1988) : RWC% = (FM-DM/TM-DM) x 100 Where; RWC % = relative water content; FM = fresh mass weight; DM = dry mass weight; and TM= turgid mass weight. Water activity: The water activity (a w ) was determined in leaves using the Lab Master-a w apparatus, Novasina-Tecnal ® . From three leaves, 2 cm-pieces was collected from the middle third area. Three biological replications for each treatment was used, and these leaf samples were placed in the apparatus for wa analysis. Plasma membrane damage: The plasma membrane damage (DM %) was determined through electrolyte leakage using a ITMCA 150P® micro-processed portable electric conductivity meter, and according to the method described by Blum and Ebercon (1981) and Silveira et al. (2001) . Ten discs measuring 1 cm in diameter were collected from the middle third portion with three biological replications for each treatment for the analysis. The plasma membrane damage (DM %) was obtained using the following equation: DM%=(L1/L2) x100 where: DM% = plasma membrane damage; L1 = initial electric conductivity of the extract; and L2 = final electric conductivity of the extract.
Biochemical activity
Fresh leaves (0.2 g) were ground in a chilled mortar with liquid nitrogen and homogenized in 400 mM potassium phosphate buffer (pH 7.8), 10 mM EDTA, 200 mM ascorbic acid and 10% of polyvinylpolypyrrolidone (PVPP). The homogenate was centrifuged at 12,000 × g for 15 min at 4°C. The supernatant was collected and stored at -80°C until further use. The extracts were used for assaying the antioxidant enzymes: superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX). All assays were performed with three biological replications, with each treatment in triplicate. SOD enzyme (EC 1.15.1.1): The SOD activity was measured based on its ability to inhibit the photoreduction of nitroblue tetrazolium (NBT), as described by Giannopolitis and Reis (1977) . The reaction medium (200 µL) consisted of 100 mM KPO 4 buffer (pH 7.8), 120 mM L-methionine, 0.1 mM EDTA, 750 µM nitro-blue tetrazolium (NBT), 20 µM riboflavin and 20 μL of the crude sample extract. Spectrophotometry was performed at 560 nm, in which a unit of (U) SOD activity was defined as the amount of enzyme required to inhibit 50% of the NBT reduction. The SOD activity was expressed in U SOD g -1 FW min -1
. Analyses were performed in triplicate. CAT enzyme (EC 1.11.1.6): The CAT activity was determined according to the methodology described by Havir and McHale (1987) . The reaction medium (200 µL) consisted of 100 mM KPO 4 buffer (pH 7.0), 125 mM H 2 O 2 , autoclaved H 2 O and 20 μL of the crude sample extract. Catalase activity was determined by the H 2 O 2 consumption as monitored by spectrophotometry at 260 nm for 3 minutes and quantified using the 36 M -1 cm -1 molar extinction coefficient (Anderson et al., 1995) . CAT activity was expressed in µmol H 2 O 2 g -1 MF min -1 . APX enzyme (EC 1.11.1.11): The APX activity was determined according to the methodology described by de Nakano and Asada (1981) . The reaction medium (200 µL) consisted of 200 mM KPO 4 buffer (pH 7.0), 5 mM ascorbic acid, 1 mM H 2 O 2 , autoclaved H 2 O and 20 μL of the crude sample extract. The APX activity was determined by the H 2 O 2 degradation as monitored by spectrophotometry at 290 nm for 3 minutes and quantified using the 2,8 mM -1 cm -1 molar extinction coefficient (Nakano and Asada, 1981) . The APX activity was expressed in μmol ascorbic acid g -1 MF min -1 .
Gene expression Primers
Primers were designed based on sequences obtained from Arabidopsis thaliana and Oryza sativa from the Phytozome database. Primers were designed using the PerlPrimer 5.8 software (Marshall, 2004) (Table 4) .
Extracting RNA and obtaining cDNA
Total RNA was extracted from popcorn leaves using the SV Total RNA Isolation System Kit ® (Promega TM ) and subjected to DNase digestion (Promega TM ) according to the manufacturer's instructions. The integrity and quality of the total RNA was analyzed by electrophoresing the RNA in 1% agarose gel. Quantification was performed by QuantiFluor assay (Promega TM ). The first cDNA strand was synthesized using 2 μg total RNA using the GoScript ® Reverse Transcription System (Promega TM ) along with the oligo (dT) 15 primer and following the manufacturer's instructions. Total RNA extraction was performed with three biological replicates per treatment.
RT-PCR analysis: The RT-PCR was performed in 15 μLprepared reactions containing 2 μL cDNA, 10X PCR buffer, 0.8 µL MgCl 2 (50 mM), 0.5 µL dNTP (10 mM), 0.5 µL of each primer (10 mM), and 0.4 µL Taq DNA polymerase (5 U). Amplifications were performed in AG 22331 Thermocycler (Eppendorf, Hamburg, Germany) using the following cycling parameters: 94C for 5 min, 30 cycles at 94C for 30 s, 58C for 40 s and 72C for 30 s, and a final cycle at 72C for 10 min. The quantitation of transcripts was standardized using the ZmTUB constitutive gene as the normalizer. PCR products were analyzed on a 1.2% agarose gel stained with ethidium bromide. Images were captured by a photographic documentation system, L-PIX Molecular Imaging (Loccus Biotecnologia, Cotia, Brazil), and analyzed by densitometry (Freschi et al., 2009) . Band intensities were quantified using the ImageJ® 1.46 software (http://rsbweb.nih.gov/ij/download.html).
The RT-PCR reactions were performed using three biological replicates.
Statistical analysis
The completely randomized statistical design (n=10) was applied for the three concentrations of NaCl (0, 100 and 200 mM) and two popcorn genotypes (IAC125 and UFVM2). Data on agronomic, physiological, and biochemical characteristics were subjected to analysis of variance (ANOVA) and the mean values were compared using Tukey mean test (p≤0.05) in Sisvar v 5.6 software (Ferreira, 2011) . Gene expression in heatmap was analyzed using CIMminer (https://discover.nci.nih.gov/cimminer/). Enzymatic activity and gene expression were discriminated by principal component analysis (PCA) using the Statistica v 13.3 software (Statsoft, 2017).
Conclusion
Our results suggest that salt stress negatively impacts the growth of popcorn plants and induces the production of ROS. This causes oxidative stress. The genes ZmAPX, ZmCAT, ZmSOD (Fe), ZmSOD (Cu/Zn) and ZmSOD (Mn) encoding antioxidant enzymes are activated to play important roles in eliminating ROS. The studied genotypes had varying levels of tolerance to salinity. The IAC125 genotype had higher levels of enzymatic activity under stress, indicating that this genotype has stress mechanisms and has tolerance to salt. These variations are indicate that epigenetic factors not only control plant development but also influence the phenotypic plasticity under stress conditions. The UFVM2 genotype had higher levels of genes of antioxidant-enzymes, but such response was likely due to the different isoforms that encode these enzymes.
